Changes in cholinergic and purinergic neurotransmission in pathologic bladder of chronic spinal rabbit.
We evaluated the changes in cholinergic and purinergic neurotransmission in pathologic bladder of chronic spinal rabbits. Detrusor muscle strips were obtained from normal rabbits and chronic spinal rabbits with detrusor hyperreflexia and detrusor sphincter dyssynergia (DSD). Muscle strips were mounted in an organ bath, and transmural nerve electrical field stimulation (EFS: supamaximal voltage, 0.5 msec. duration, 10 second trains) was performed. The responses to EFS and agonists were determined by recording the isometric tension of muscle strips. Both normal and pathologic detrusor strips contracted in a frequency dependent fashion in response to transmural electrical nerve stimulation. At each frequency, atropine reduced the nerve-mediated contraction in a dose-dependent fashion and left an atropine-resistant response at a concentration of 1 microM. The atropine-resistant contraction was abolished by desensitization of P2X-purinoceptors with repeated exposure to alpha, beta-methylene ATP (10 microM). The atropine sensitive (cholinergic) and resistant (purinergic) contractions increased with an increase in frequency and reached maximum at 20 Hz. The relative contribution of cholinergic and purinergic transmission to the nerve-mediated contraction was determined at this frequency. In normal detrusor, the cholinergic and purinergic components were approximately 40% and 60%. In pathologic detrusor, the cholinergic component increased to 75% whereas the purinergic component decreased to 25%. Exogenously administered acetylcholine and ATP produced dose-dependent contractions of detrusor strips. The concentration-response curves for each agonist did not show significant differences between normal and pathologic detrusor. These results suggest that neurotransmission is shifted to a cholinergic dominance in pathologic rabbit bladder affected by detrusor hyperreflexia and DSD.